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March 4,2002 

VIA FACSIMILE (202) 366-3012 
AND U.S. MAIL 

Mr. Edward T. Mazzullo 
Director 
Office of Hazardous Materials Standards (DHM- 10) 
Research and Special Programs Administration 
400 Seventh Street, S.W. 
Washington, D.C. 20590 

Re: Request for Classification of Packing Group for Class 8 Material, 
Metam-sodium 

Dear Mr. Mazzullo: 

I am writing on behalf of my client Tessenderlo Kerlcy, Inc. (“TKI”) to request a revisi.on 
in the classification of a hazardous material, metam-sodium, pursuant to 49 C.F.R. 9 173.1361:b). 
Currently, metam-sodium is not specifically identified in the hazardous materials table, although 
it is identified in the list of Marine Pollutants. Specificdly, we are requesting that RSPA clas5 ify 
a material containing 42% metam-sodium (“metam-sodium”) as a packing group I1 material. 
This requcsl is a follow-up to previous requests .for interpretations I have made to your offiice 
regarding this particular product. 

Backpround; Product Testine Results 

As outlined in my previous correspondence with your office, TKI has perfomed several 
tests on its metam-sodium product to determine 11ie appropriate packing group for the prodl ct. 
The prcvious corxespondcnce> as well as some related correspondence, is artached at Exhibit A. 
Four additional samples of metam-sodium were tested using thc testing guidelincs specified in 
49 C.F.R. 6 173.137. The results of thosc tests varied considerably, ranging from noncorros ve 
to a corrosive, packing group I1 material. In an effort to resolve the conflicting results, TKI 
consulted Robert W. Thomassen, DVM, a veterinary pathologist with experience in prodi ict 
safety studies in laboratory animals including demal imration studies in rabbits. Dr. Thomas5 en 
also represents TKI on the Toxicology and ReguIatoiy Committee of the Mctam Sodium Tssk 
Force and has an overall familiarity with the toxicological profile of metam-sodium. 
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Dr. Thomassen offered several possible explanations for the conflicting test results. In 
. brief, Dr. Thomassen informed TKI that apparently inexplicable differences in dermal imtarcy 

tests with metam-sodium could be due to one or more of thc following factors including: 

(1 1 natural biological variability i n  the test animals’ response, or threshold of 
response, to an xenobiotic (foreign chemical)’; 

disparity in dosing regimens (e.g., were all skin sites equally prepared withwt 
cuts or abrasions, was the test article applied identically from animal to 
animal, were the occlusive dressings applied identically from animal to 
animal?); 

(2) 

(3) inconsistency in recognizing, describing and grading the changes produced Iby 
the test article (e.g., did the observers differ in their ability, experience and 
adherence to standards as they appraised, described and graded the sl :h 
lesions?); and 

(4) thc possibility that samples of metam-sodium from differcnt sources m,ay 
contain onc or more di ffcrent rcsidual bioreactivc conipoiinds (asidc from the 
principal aclivc ingrcd i cnl, sod i ti ni-N-nicthy Id i thiocurbamatc) [hat m ii I lit 
themselves be dcrmal irritants. 

Any or all of these factors could have contributed to TU’S inconsistent metam-sodium demaI 
corrosivity test results. 

The Califomia Environmental Protection Agency’s Departnient of Pesticide Regulati :in 
recognized similar inconsistencies in the dermal irritant properties of  metam-sodium in its 
August 20, 1999 draft Risk Characterization Document on Metam-Sodium. On page 20 under 
the heading “Primary dermal irritation,” il states ‘‘[plrimary dermal studies show an inexplicatde 
range of toxicity categories with 4 Category I (corrosive, tissue damage or scarring), 1 Catesory 
II (severe initation at 72 1ir) and 2 Category IV (mild initation at 72 hr). Because there are 110 
apparent differences in inert ingredients, these inconsistencies may be due to differii ig 
concentrations of impurities or to unknown variabilities in laboratory practice.” This draft Ri ;k 
Characterization Document is attached at Exhibit B. 

In addition to the four factors listed above, it should be noted that metam-sodium 
decomposes rapidly when diluted and introduced into aii acidic environment. This phenomencm 

’ Toxicology studies are usually designed with a group size laige enough to compensate for biological variabi1i.y; 
groups consisting of only 3 animals - as prescribcd in the OECD guidelines for acute dermal imtatiodcorrosi :m 
resting - provide no such compensation. 
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must be considcred when interpreting thc nsults of any toxicology study wirh metam-sodi im, 
inchding dermal irritancy studies, since the surface of rat skin is acidic with a pH oj 5. 
Specifically, a dermal metabolism study performed with metam-sodium and rat skin illustr; ted 
thar measurable quantities of methyl isothiocyanate (‘TVIITC‘’)2 and carbon disulfide (“CS ’’)3 
were generated when dilute solutions of the product contacted skin4 Based on such finding!,, it 
is possible that a portion of the dermal irritancy a.scribed to metam-sodium may actually be I h e  
to MITC, which is generally considered a stronger toxicant rhan metam-~odium.~ 

In an attempt to (i) obtain a definitive answer as to the con-osive properties of its metz,m- 
sodium product by removing the variability cvident in its animal tcsling, and (ii) develop ;:he 
proper shipping description for its metam-sodium product, TKI had four samples of nieti m- 
sodium tested using the methodology described in DOT-E 10904 (Fourth Revision). The resii.lts 
indicated that metam-sodium was a packing group I i  material. As such, TKI ships metam- 
sodium as a packing group I1 niatcrial and believes all metam-sodium should be shipped ai; a 
packing group I1 material. 

Industry Shimin? Information 

The various domestic manufacturers and shippers of metam-sodium ship it as either a 
corrosive packing group 11 or a corrosive packing group I11 material. As described above, TU 
ships its metam-sodium product as a packing group I1 material. TKI previously provided otl ier 
metam-sodium manufacturers with the testing results described above. However, thesc oti ier 
metam-sodium manufacturers continue to ship the] r metam-sodium products as packing group III 
material. Perhaps this is, in part, because the Hazardous Materials ReguIations currently provide 
the metam-sodium industry with an incentive to ship metam-sodium products as packing group 
111 materials rather than as packing group I1 matcriuls. Specifically, the HaLardous Materi 11s 
Regulations provide that non-DOT specification caryo tanks and portable rank motor vehicles i: re 
authorized for the shipment of packing group 111 material. (49 C.F.R. tj 173.241) The packagi i g  
requirements for packing group I1 materials do not authorize the use of thcse non-DOT 
specification packaging. Thus, it can be less expensive to ship metam-sodium as a packi ig 
s o u p  111 matka l  than as apacking group I1 material. 

T U  believes it sells about one-third of the estimated 14-20 million gallons of metarn- 
sodium products that are sold in the United States on an annual basis. Moreover, because TI:LI 

MITC is the principal breakdown product and primary fumigating a p t  of maam-sodium in soil. 
CS, is a minor breakdown product of mctam-sodium. 
‘ This information is based on a study published by M. Hall :n 1990 - “Meram Sodium: Preliminary In-Vitro Shin 
Metabolism. ” Relevant pomons of this study are attached at Exhibit C. 

See L. JON’S 1996 study - “Meram: Animal Toxico[ogy and Human Risk Assessmerir. ” Pomons of this study are 
attached at Exhibit D. 
5 
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also to11 manufactures for anothcr inclam-sodium labcl hoIdcr, TKl ships inorc than one-thirtl of 
the total astimated yearly production of metam-sodium. Of the metam-sodium shippcd in the 
United States, TKI csfimates that 10-1 5% is shipped via nil, with the remaining 85-90% ship: )ed 
via highway. Because metam-sodium is typically double and triplc handled (manufacturer to 
terminal to distributor to end-user), any one gallon of metam-sodium is potentially ship: led 
multiple times. Often the end-user is  a farm locat ion that receives the product in relatively m d l  
incremcnts (Le., approximately 1,000-2,500 gallons). 

Because manufacturers of metam-sodium may make product for morc than one pesticide 
label holder, it is possible for identical material from the same storage tank to leave b e  
manufacturing facility under different shipping descriptions reflecting different packing s o u  ps. 
Also, even though a manufacturer may initially ship die metam-sodium product as a pack ng 
group I1 material, the label holder, distributor or end-user may change the shipping descriptior , to 
reflect a different packing group at a later date and ship the metam-sodium product as a pack ng 
group 111 material in order to rake advantage of the more lcnicnt (and less expensive) packag ng 
requirements. 

Incidents involving the failure of non-DOT specification packaging do occur. We kn )w 
of two such incidents that have occurred since the beginning of this year. In one instance, a 
plastic tank being pullcd on a trailer broke apart when the trailer tipped over en route spilling 
700-800 gallons o f  metam-sodium. In thc second instance, a 1500-gallon portable tank rol ed 
over and although it did not split open, it spilled 100 gaIlons of metam-potassium, a proditct 
similar to metam-sodium. We do not know whether these incidents were rcported to 1he 
National Response Center. Information rcgarding lhese two incidents is attached at Exhibit E. 

Request for Classification Change; Cost Analvsis 

Given the conflicting test results and industry shipping practices for metam-sodium, T U 
prcviousIy sent a written request for interprctation to the Research and Special Prograrns 
Administration (“RSPA’) to obtain RSPA’s guidance regarding the appropriate packing g o  ip 
for Tu’s  metam-sodium product. Subsequently, another metam-sodium manufacturer sent a 
similar letter to RSPA. RSPA responded to both letters. Both RSPA letters require TKI to sl; ip 
metam-sodium as a packing group I1 material. However, the RSPA letter to the other metarn- 
sodium manufacturer pcrmits that manufacturer to ship metam-sodium products as packii 16 
group I11 material. We believe this inconsistency must be resolved. To solve this inconsistcnc y, 
TKI believes RSPA must classify metam-sodium as a packing group I1 material to protect (i) tl ie 
health and safety of any emcrgcncy responsc pcrsonncl or transportation personnel that milby 
come into contact with metam-sodium and ( i i )  the cnvironmm, in the event of a release )f 
metam-sodium. 
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By shipping metam-sodium products as packing group I1 material, TKI has incured 
some expenses. Specifically, TKI has spent approximately $275,000 to upgrade the tank: its 
customers use to ship its metam-sodium product to meet the packing group B packa6,ing 
specifications. Additionally, TKI sells its metam-sodium product to customers at a reduced p .ice 
(by offering rebates) in an effort to help its customers recover the costs incurred by those 
customers to ensure their packaging complies with the packing group 1l packaging 
specificalions. In total, T U  has incurred approximately $650,000 in sxpenses to date. 

-- Conclusion 

On behalf of X I ,  we request that RSPA classify metam-sodium as a packing g o ~ ] ' ~  I1 
material for the following reasons: 

1, The more protective shipping requirements for packing group I1 materia1 is in the 
best interests of protecting (i) pu'blic safety, (ii) transportation personnel that 
handle metam-sodium, and (iii) emergency response personnel that respond t~ : ,  a 
release of metam-sodium; and 

2. The costs to thc industry associated with upgrading equipment to accommodatc 
packing group I1 material are c o i n p a r a t i v o l y  small. 

Your prompt attention to this request would be appreciated. Please contact me at y ) u r  
earliest convenience to discuss any questions or comments you may have, or if you reqcire 
further information. Thank you for your considerarion. 

Sincerely, 

&fl.&M*ChvlSRenSL'n 
h e  N. Christenson 

ANC:ep 
Enclosures 
cc by fax: Michael Johnson 

Office o f  Hazardous Materials Standards 
Research & Special Programs Administration 

IL54744.6lS3078.179 
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LAW OFFICES 

FENWMO,RIE CRAIG 
A P R O F E S S I O N A L  CORPORATION 

ANNE N. CnRlSTENSON 

DIrecl P h o n e :  ( 6 0 2 )  916-5476 
Direct Fax: ( 6 0 2 )  . 816 -5678  
achrisl e@felo w.com 

0FI:ICES IN: 
PHOENIX. TUCSON AND NIXALES 

3003 NORTH CENTRAL AVENUE 
SIllTE 2600 

PHOENIX, ARIZONA 851312-2913 
PHONE: (602) ~816.5000 

FAX: (602) !316-5999 

May 28,200 1 

Mr. Ed Mazzullo, Director 
Office of Hazardous Materials Standards 
Researchhd Special Programs Administration 
400 Seventh Street, SW 
Washington, DC 20590-0001 

Re: Request for Written Interpretation 

Dear Ed: 

I am writing this letter on behalf of a client who ships hazardous materials. Under the 
following scenarios, for purposes of applicability of 49 C.F.R. parts 170 - 179, are one or both of 
these companies offerors of the hazardous materia 1 (“product”)? 

Scenario 1: Company A owns the product. Company A manufacturers the prodxt. 
Company A prepares the product for shipment by marking, labeling, and packaging the prod ict. 
Company A prepares the shipping papers and signs the shipper’s certification. 

Scenario 2: Company A OWAS the product, it  provides the raw materials to manufacture 
the product, and it always has title to the product. Company B manufacturers the prodiict. 
Company B prepares the product for shipment by marking, labeIing, and packaging the prod) Lct. 
Company A tells Company B how to prepare shipping papers. Company B prepares the shipping 
papers, on Company A’s bill of lading, and signs the shipper’s certification. Company A selc,cts 
the packaging (a cargo tank) and amanges for transportation of the product. 

Thank you for your assistance with this matter. Please contact me if you have iIny 
questions. 

Sincerely, 

Anne N. Christenson 
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May 28,2001 

Mr. Ed Mazzullo, Director 
Office of Hazardous Materials Standards 
Researcliand Special Programs Administration 
400 Seventh Street, SW 
Washington, DC 20590-0001 

Re: Request for Written Interpretation 

Dear Ed: 

I am writing this letter on behalf of a client who ships potentially corrosive hazardous 
materials. My client had a product tested to determine its corrosivity and degree of danger. F our 
samples of the product were tested using the testing requirements specified in 49 C.I'.R. 
6 173.137. These test results vaned considerably; the results ranged fiom noncorrosive 110 a 
packing group II material. My client then had four samples of the product tested using the 
methodology in DOT-E 10904 (Fourth Revision). All these test resuIts indicated that the procluct 
was a packing group I1 material. Based on these varying testing results, which packing grou~~ do 
the Hazardous Materials Regdations require my clients to use and why? 

Thank you for your assistance with this matter. Please contact me if you have ,my 
questions. 

Sincerely, 

1;E"EMORE C M G  

dflmYI.mnxwm 
Anne N. Christenson 

mailto:achrlsre@lc/aw.com


US. Department 
of Transportation 
Research and 
Special Programs 
Adminkfration 

Anne N. Christenson, Esq. 
Law Office o f  Fennemore Craig 
3003 North Central Avenue, Suite 2600 
Phoenix, Arizona 85012-2913 

400 Seventh SI., S.W. 
Washington,D.C. 20590 

3UL 3 2001 

Reference No. 0 1 -0 I 3 5 

Dear Ms. Christenson: 

This is in response to your May 28,2001 letter and several telephone conversations with 
members of my staff concerning a product your client t e s d  for corrosiveness using the methds 
prescribed in 49 CFR 173.1 37 and exemption DOT-E 10904. You stated the four samples tes ed 
according to 9 173.137 classified the material either as non-hazardous or as Class 8 (corrosive:i, 
Packing Group 11. The four samples tested according to DOT-E 10904 ali classified the niata,ial 
as Class 8, Packing Group 11. You asked which test result your cIient should use to cIassify thl: 
matcrial. 

If several tests give different results on whether a material is or is not a hazardous material, t h t !  

most conservative test result should be used to establish its classification under the Hazardous 
Marerial Regulations (49 CFR Parts 171 - 180). For your client, based on the information you 
provided, this would mean classifying the materia1 as Class 8, Packing Group 11. 

I hope this satisfies your request. 

Sattie L. Mitc'neil 
Chief, ReguIatory Review and Reinvenrion 
Office of Hazardous Materials Standards 

RECEIVED A. CHRISTENSON 

JUL 0 9 2001 

ACTION 
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Anne N .  Christenson, Esq. . 
Law Offices of Fennemore Craig 
3003 North Central Avenue 
Suite 2600 
Phoenix, A2 85012-2913 

400 *nth st., S.W. 
Wastrlrgtcm. D.C. 20590 

Ref. No. 01-0136 

Dear Ms. Christenson: 

This is in response to your l e t t e r  dated May 28, 2001, requesting 
c l a r i f i c a t i o n  of the term "of fe:cor" under the Hazardous Materia Is 
Regulations (HMR; 49 CFR Parts :171-180) - 
present the following t w o  scenaxios and ask whether these 
activities are subject  to the HIIIR. 

In the first scenario, Company iZ performs all offeror func t ion$ ,  
such as selecting and preparing packages for shipment and 
generating shipping papers for their product. 
would be considered the offerer for purposes of HMR 
applicability. 

I n  the second scenario, Company B physically prepares packaginc's 
con ta in ing  Company A's  product and generates shipping papers wj,th 
Company A's oversight. Company A selects t h e  packaging for ths:ir 
product. 
of offeror functions, both companies are subject to the HMR as 
off erors . 
The requirements of the HMR apply to persons who offer for 
transportation, accept for t ranspor ta t ion  or transport hazardous 
materials. Any one of several  dintities in a t ransportat ion 
movement could perform, s i n g l y  or in combination, regulated 
func t ions  ( e . g . 8  preparation of shipping papers, se lec t ion  of 
packaging, etc.) - 

Specifically, you 

As such, Companq' A 

Because Company A and Company E split the perfoxmancc! 
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For purposes of administration and enforcement of t h e  H m ,  any 
person who performs, attempts to perform, or is obligated (by 
contract  or otherwise) to perforrn any of the functions assigned 
by the HMR to an offeror in S 173.22 is subject to the HMR as an 
offeror. 

I hope t h i s  sarisfies your request.  

Transportation Regulations.' Specialist 
Olfice of Hazardous Materials Standards 

, 

TCKFI, P.02 
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August 27,2001 

Mr. Ed Mazzullo, Director 
Office of Hazardous Materials Standards, 
Research and Special Programs Admidration 
400 Seventh Street, S.W. 
Washington, D.C. 20590-0001 

Re: Request for a Written Interpretation 

Dear Mr. Mazzullo: 

I am writing this letter on behalf of a client who ships.potentially corrosive hazardoils 
materials. This is a follow-up request based on your office's response to my May 28,2001 1ettl.r. 
Thank you for your rapid response to my request. I have one further question regarding the 
classification of corrosive materials. 

49 C.F.R. 9 173.137 specifies the test msthods to determine packing groups for C l m  
8/Corrosive material. A Depanment of Transportation exemption (DOT-E 10904 (Fourth 
Revision)) authorizes another method to determine the packing groktps for a corrosive materiik 
For the materials listed in the exemption, are both of these test methods equally valid for use in 
determining the classification of a hazardous material or is one more valid than the other? 

Thank you for your assistance with this matter. Please contact me if you have ainy 
questions. 

SincereIy, 

FENNEMORE CRAIG 

r$mh 
Pane N. Christenson 
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August 30,2001 

Mr. Edward H. Bonekemper, III. 
Assistant Chief Counsel 
Research and Special Programs Administration 
400 Seventh Street, S.W. 
Room 8407 
Washington, D.C. 20590 

Re: Request for Informal Written Interpretation 

Dear Mr. Bonekemper: 

I am writing on behalf of a client who $hips hazardous materials. This is a foIlow,up 
request based on an earlier letter to the Office of Hazardous Materials Standards. My cli~:nt 
would like clarification regarding whether, under the following scenario, a company 1,ia.s 
committed a “knowing” violation of the Hazardous Materials Regulations, 49 C.F.R. Parts 1’71- 
180, by its classification or description of a hazardous material. 

Companies A & B ship the same product. Company A had its product and Company 13’s 
product tested for corrosivity. Those test results are conflicting (i.e.. the test results docwmmt 
that the product is either (a) consistently a Packing Oroup II, using the methodology specifiec in 
DOT-E 10904, or @) nonhazardous, Packing Group I11 or Packing Group II, using the 
methodology specified in 49 C.F.R. 8 173.137). Based on these test results, Company A ships 
the product as a Packing Group IX corrosive material, as the information provided in Ms. Ha tie 
Mitchell’s July 3, 2001 letter indicates. Company A informs Company B of glJ these test resiilts 
and the information contained in Ms. Hattie Mitchell’s letter. Company B continues to ship t:he 
product as a Packing Group III material based upon test results using the methodology specified 
in 49 C.F.R. 5 173.137. If Company B continues to ship this same product as Packing Group 111, 
has it committed a “knowing” violation o f  the Hazardous Materials Regulations by 
misclassifjhg or misdescribing the material? 
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Thank you for your assistance with this matter. I have attached Ms. Mitchell's Jul,r 3, 
2001 letter for your convenience. Please feel free to contact me if you have any questions. 

Sincerely, 

FENNEMORE CRAIG 

i m e  N. Christenson 



Mr. skveo CbUltJ Hunt 
ship- he. 
18436 H ” C  Blvd. 
suite 201 
Tomu~e.CA 90564 

c 

Rd No. 01-023 1 

I fzust fhis satisfios your inquiry. If wb a n  be of fiather mi-, pledw antact us. 
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or necrosis in the liver. Acute inhalation studies are summarked in Table 5c. 

5. ~odinits i t ion 
Primary eye initation. Three of the 7 studies show these metam formulations to be Toxicity 
Category Ill eye irritants (come& involvement or irritation for 1-7 days using 0.7 mlleye)., 
while the remainder show a Toxicity Category IV irritation potential (no corneal involvement, 
minor effects.dear within 24 hr). 

P n m q  dermal irritation: Primary dermal stud 
categories. with 4 Category I (comsive, tissue 
irritation at '72 hr) and 2 Category 1V (mild irrita 
differences' in inert ingredients, these inconsis 
of.impurities or to unknown variabilities in lab 

Primary eye and dermal irritation studies are 

+ 
. .  

6. Dermal sensitization 

humans, considenn 
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1 .  INTROLIUCTION 

Metam sodium [sodium N- methyl dithiocarbamate] i s  a soil ster’llant. 
purpose of thSs study was t o  investigate whether volatile degradation 
products are  produced when aqueous solu’tions of metam sodium are applied t i >  

the surface o f  r a t  skin. 
the appropriate experimental design o f  i3 subsequent in-vivo dermal 
absorption study i n  the ra t .  

The 

This informat.ion was required i n  order t o  ensure 

This study was carried out between October and November 1989. A l l  raw dat ! t  
relating t o  this study w i l l  be retained i n  the Archives a t  IC1 Central 
Toxicology Laboratory (CTL) f o r  an indefinite period. Copies o f  this 
report will be held  i n  the CTL Report Centre. i 

2. EXPERIMENTAL PROCEDURES 

Technical grade metam sodium (CTL reference Y06930/002) was suppl i ed as 
an aqueous solution containing approximately 30% t e s t  compound. 

Sections of whole rat skin were prepared immediately prior t o  use. 
were mounted in s t a t i c  diffusion cel ls  which had been modified t o  allow 
the collection of headspace samples from the donor chamber. 

L- was used as the receptor f l u i d .  

These 

Normal saline 

Dilutions o f  the 30% solution were prepared using distl’lled water, t o  give 
solutions w i t h  ffnal concentrations of 300, 30, 3 and 0.3 mg/ml. Aliquots 
(25ul) o f  these solutions were applied t o  the surface of t h e  s k i n  and 
spread over an area of approximately 2.5 cm . Immediately a f t e r  
application, the ce l l s  were assembled and suspended i n  a water b a t h  a t  
3OoC. Three ce l l s  were .prepared a t  each application rate w i t h  an additiona‘ 
cell  as a control. This cell  contained an inert PTFE membrane i n  place of 

2 



skin, t o  which an aliquot o f  the 300 mg/ml solution was applied ( t o  allow 
determination of any spontaneous decomposition of metam sodium under the 
test condi ti ons 1 . 
Headspace samples were taken from the donor chambers 4 hours a f t e r  the 
application and analysed for the presence o f  volati le components by gas  
chromatography/mass spectroscopy (GC/MS) Samples o f  headspace f r o m  the 
cell  containing the iner t  membrane were also taken, the contents of the 
donor cell  were then acidified and the headspace resampled. 

The volati le components present, methyl i sothiocyanate and carbon 
disulphide were quantified aga ins t  genuine standards.  

3. RESULTS AND DISCUSSION 

The amounts o f  methyl isothiocyanate and carbon d i  sul phide detected i n  
the headspace, expressed as a percentage o f  the applied dose, are given i i i  

Table 1. 

The results from the cell  containing the iner t  membrane show t h a t  carbon 
disulphide is  not produced unless sk in  i s  present and also that  the amounl; 
o f  methyl isothiocyanate produced i n  t h e  presence of skin i s  far higher - than w i t h  the inert membrane. 

The percentage o f  both  compounds detected increased as the dose ra te  
decreased. Over the range of application rates examined, the amount o f  
methyl isothiocyanate present was always greater t h a n  t h a t  o f  carbon 
disulphide.  As the proposed pathway for  the decomposition o f  metam sodium 
(Figure 1)  l e a d s  to the production o f  carbon disulphide only i n  the 
presence of acid, the finding t h a t  methyl isothiocyanate predominates, 
suggests t h a t  a process other t h a n  acid catalysed decomposition i s  
involved. T h i s  m i g h t  be expected since the 30% solution has a pH o f  
approximately 10.5 and although the pH o f  r a t  skin I s  about 5, the 
resulting conditions would be basic. 

- 3 -  



From a p l o t  o f  percentage decomposion product aga ins t  application rate 
(Figure 2 ) ,  i t  can be predicted t h a t  decomposition t o  produce carbon 
d i s u l p h i d e  m i g h t  predominate a t  very l o w  concentrations. 

4. CONCLUSIONS 

Metam sodium i s  unstable when a p p l i e d  E I S  an aqueous solution t o  rat skin ,  
the major v o l a t i l e  product being methyl isothiocyanate. The process 
responsible is probably not simply acid catalysed decomposition but  one 
requiring the presence of  s k i n .  

- 
The fraction of the dose decomposed i n  4 hours increases with  increasing 
d i l u t i o n  due i n  part  t o  an increasing contribution from acid decompositior,. 
As the rate o f  decomposition i s  n o t  f i r s t  order ( i . e .  not directly 
proportional t o  the amount o f  metm sodium remaining) i t  i s  likely, t h a t  
given viable skin, the ra te  would n o t  decrease w i t h  time. This could lead 
to high concentrations of volati le metabolites. 
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Table 1. The amount (expressed as a percentage o f  appl i ed  dose )  o f  methyl 
isothiocyanate  and carbon disulphide produced a f t e r  4 hours exposure t o  
r a t  skin o r  an inert membrane (control 1. 

Concentration I Methyl I Carbon di  sul phi de 
( %  o f  appl i ed  dose )  appl led 

( %  metam sodium) 
i s o t  h i ocy ana te 

( %  o f  appl ied  dose) 

30 1.51 0.04 

3 3.94 0.36 

0.3 4.80 1.59 "' 

3.40 u 0.03 n 

Control 0.14 0 

Control af te r  0.1 3 0.37 
ac i  d i  f i c a t i  on I I 

A l l  values other than f o r  the control are means o f  3 determinations.  
! - Concentrations were too low fo r  r e l i a b l e  quant i ta t ion .  

b 



METAM SODIUM: PRELIMINARY IN-VITRO SKIN METABOLISM 

FIGURE 1 

PROPOSED PATHWAY FOR THE DECOMPOSITION OF METAM SODIUM 
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FIGURE 2 

THE CONCENTRATIONS OF METHYL ISO'THIOCYANATE AND CARBON D N J L P H I D E  
PRODUCED AT A RANGE OF APPLICATION RATES ON SECTIONS 

OF WHOLE RAT SKIN 
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Metam: Animal Toxicology 

and Humm Risk Assessment 

1. lNTRODUCTlON 

On July 14, 1991. a chemical release Fram a train derailment in the Upper Sacramento R i m  
resulted in the killing of fish and other aquadc wild Me for miles downstream. and affected the 
well-being of a neighboring community (DiBmolomek et al.. 1994). The released chemical was 
mctam (also known as meum sodium. h e  formulated product) used for decades Lhroughout the 
world a soil fumigant. Although not die mosr widely used soil fumigant, metam shom 
potential for broader use as orher soil fumigants, such as methyl bromide or Telonc. are bannec 
or dcsignared rcsmcttd-use materials. In addition, the potassium sdt of metam is marketed as I 

water biocide for use in sugar processing and cooling towers; however, its use (in tonnage) i:, 
less than that of rhe sodium salt. 

Mctam is usually avaihblc as P formulalion of32.7% of ihc product in ~ 3 f e r .  which is stabfc 
at a self-buffered pH of about 10. Once the product is diluted with additional watcr. as in thc 
spill into the river. the pH deacass and mtam rapidly decomposes. Resulting products cons is^. 
primarily of mechylisotbiocyanate (MITC), H2S, and elemental sulfur (Howd. 1992). It is Ih11: 
MITC, produced as the result of metam breakdown, that is considered to bc the direct agent 01: 
pesticidal activity. 

In the light of anticipated mace extcnsive use of mctam. it is impcxative that toxicity dac I 

on this product are avdable, and &at the= is an t”d ing of how the data should b: 
extrapolated to real-life situations The p ~ s e n t  chapter represents a compilation of the heah I 

effecb data on metam. For b a n  health zosessmenr, metam is used hat 85 a case sample fc r 
dirtcting attention to the evaluation of birth defects data seen in experimental animals as it relate s 
to human exposure, and to consider the breskdown produas as mcriburors to tvxicily in humar s 
following initiaf exposme to the p m t  cornpound. 

61 9 
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whereas rodents generally r d v e d  the compound in a mon gradual: ma" by their drinking 
ware  The bolus dose might initially produce higher blood levels of metun or ia metabolites, 
possibly lcading 10 hepatocyre disxuption and clinical signs of livn disease. Species differences 
in the biomsfomation of mctam could also be involved, but studies comparing enymatic or 
microsomal function after metam administration have not been nported. Also unknown is h e  
potenrial for pamanent s d g  of the liver &r meram-induced cell death. 

11 is incontrovextibIe that metam causes fctall loss and specific birth defects. Evidence from 
five studies in two species shows an increased fetal loss and potartial for a rbn defect. 
meningocele, arc associated with intakes of metam. -re, metam should be d d e r c d  
a developmental toxicant. 

nKrc is little evidence that w u l d  indicatc the mechanism of toxicity of m e m ,  panicularly 
how it induces death. Nesterova (1969) suggested that the effects of meta4n may m l t  from a 
reaction with sulhydryl groups on prorcins, which then leads (0 disruption of cellularrespimion. 
Although, this explanation may be adequate for the inreqretation of the kmlizcd irritant effects. 
it does not provide an adequate explatmion for the observed teratogenic or hepatwoxic e f f i  

The experimental results described in the Rmgoing indicate that metam is predominantly 
converted in vivo to MITC by a nonenzymatic p m c a .  The MITC is more toxic than metam in 
both shorter- and longer-rem exposms. Besides being a smng skin irriIant and sensitizer, 
MlK exposun! produces eye and gastric im'taoion. significant inhibition OF body weight gain, 
lower food consumption. decreased vid cell munu and increased white cell counts, fatly change 
in the liver and increases in liver weight and decr-d spem counts (OEHHA. 1992). However, , 

the toxicity profile of MITC dots not correspond well with that of metam, except in the areas 
of weight loss, skin and stomach irritarim urd. prhaps. liw pathology. 

Orally administtrtd metam can also pmdnce significant amounts of CS? in the stomach, 
(catalyzed by in low pH). Therefore. some of ck observed toxicities s m  with oral doses of 
metam in experimental animals @ut not with MITC adminimation), may be mediad by thc 
formation of C&. Unfortunakly. the toxicity of carbon disulfide does not correspond well with 
metam either. Carbon disulfide is known for its neurotoxicity and cxdiovasculareffixts reponed 
in humans, cffccts that are cadrely absent from Lhe m e w  raxkiry profile (ATSDR. 1992)- 
However, cubon disullide toxicity has not been studied we11 in cxperimennil animals. C a r h  
disulfide is known to reversibly inhibit cytochrome P-450 enzymes; and thus may modulate 
toxicities of other metam metabolites, twtably MlTC (Masuda, 1986). 

The differences in the toxicity profiles for mram and M I X  compounds could also be due 
to the substantially highex txpen'mental doses irf administered metam, when compared with 
doses of administered MITC. The res* of de&, inllalahon. and oral studies indicate that 
animals were more able to tolerate higher doses of metam than MTK. MlTC i s  much more 
irritating and inhibiting to n o d  feeding behmhr than metam (OEHHA 1992). Maximum 
doses administered to animals were typically three times highex for metam than fw M I X .  It is 
possible that some reported e&cts obsaved with meum sdminisnarion were due to MITC, as 
the m l t  of highu internal doses of MI"C achieved fmm metabolism of metam (han fmm direct 
administration of MITC. 

B. Human Health Impkations and Risk Assessment 
Metam itself is relatively nonvolatile. However, inhalation of conraminatcd sir was the most 
significant souccc of exposm. following tk m e w  spill becanse of&e rapid conversion in rhe 
river of m e w  to ki vdatile and "e toxic breakdown product MTK. ThiSb+verSiwr should 
be considered in fulure risk asamds. In this toxic spill, eye irritatich, headache, and 
ns~ratory effects b the most corn" complaine in &emxed fndividads. It was likely that: 

l . 
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CHP 558 
OATE OF INCIOEKT [ TINE (24QO] [ NClC NUMBER 1 OFFICER 1.0. NUMBER NUMBER - 

NOTfFICA'I1ON: 
I received a call of a collision with no details at 1010 hours. 1 responded from Bakersfield 
Area CHP office and arrived at the scene at 1028 hours. 

All times, speeds and measurements in this report are approximate. Measurements were 
obtained by odometer and estimation. 

HAZARDOUS MATERIALS: 
The hazardous material spilled in this incident was Sodium N-Methyl Dithiocarbamate 
pestlcide, with ID #2772. Tbare was approximately 700-800 gailons of the llquid that spillei:! 
onto the dirt shoulder. The clean up and disposal was handled by Advance Clean Up 
Technologies out of Bakersfield. They dug up and removed all the contaminated soft and 
transported it to an approved disposal cite. The tank trailer was not required to have a 
placard due to it being an implement of husbandary. There was no danger to life or health 1.0 
the Involved personnel at the scene. 

STATEMENTS: 
Party #I (P-1, Southworth) was contacted at the command post that was set up at Shewoc,rd 
Ave. P-1 related in essence that he was driving s/b at 20-25 mttes per hour pulling the tank: 
trailer. He noticed a truck coming up behind him so he moved over toward the white line tc 
allow the truck to see around him. That's when his trailer started weaving and then it tipped 
OVBT. 

SUMMARY: 
P-1 was driving db on SR-43 at 20-25 miles per haur and pulling a 2 axle tank trailer 
containing the aforementioned hazardous material. P-1 steered to the right toward the 
shoulder on the west side of the roadway lo allow faster moving vehicles to see around hir% 
This steering movement caused the liquid in th0 tank to slash, which made the trailer 
become unstable. P-1 was unable to regain contrcd of the trailer and it tipped over onto its 
side spilling its contents onto the west shoulder Of SR-43, 

- 
- .  AREA OF IMPACT: (AOI) 

AOI #1 (V-1's trailer rollover) was determined to be .5 of a mile n/of the n/ prolongation line 
of Shekaad Ave. and 4' w/of the w/ roadway edge of SR& 

CAUSE: 
P-1 caused this collision by driving in violation of section 221 07 vc, unsafe turning 
movement. The unsafe turning movement was P-1 steering back to the left which caused 
the trailer to flip onto its right side. 

The A01 and cause were established by statements, physical evidence and vehicle dama;je, 
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Toxic spill clogs traffic on 
58 

The Bakersfleld Califomtan 

Wednesday February 06,2002, 10:40:23 PM 

Highway 58 was closed in both directions for more than 
four hours Wednesday after 500 gallons of pesticide 
sprlled from an overtumed trailer under the Interstate 5 
ovemossing in Buttonwillow. 

The driver of a lclyp hauling a 1,500 allon ptastlc tank 
containing soi R migant tn+ entenng #e dirt shoulder off 
westbound Highway 58, said Kem County Fire Cap!. 
Tomas Patlan. 

The motion caused the pesticide to slosh inside the tank 
and tlp the trailer over near a railroad siding, PaUan said. 
Highway 58 at the 1-5 Overpass was cleared and traffic 
was allowed to pass by 257 p.m.. the Califomia Highway 
Patrol repofled. 

No one was injured during the 10:30 a.m. accident byt 12 
Kem County firefighters and a state hazardous matenals 
ream went to the site, PaUan said. 

The driver, a farm worker whose name was not available, 
was heading for a farm property when he feff Highway 58, 
Patlan seid. 
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Di6cussbn 
Prtrtlcipate In onllne discusslow 
wlth other bakmneld.com users. 
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Participate in onllne chats with 
other bakersfield.com users. 
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Stay up-to-date on local news 
and entehalnment by getting 
newsletters sent to your emall. .. 

Lncal Poll - E!cemusJMstlss 
K&€ rescued a cat from a 
power pole after it was stuck 
there for more than six days. 
What Is the best way to get a 
cat off a pole? 

' Set out some food and 
leave the cat ALONE. The 
neighbors were probably scaring 
1': to death. 

' Call The Californian and let 
the paper make a blg deal out 
Clf It. 

cat on a pole? PMem7 

C! utirity w o r k s  or the  re 
Oepartment should have been 
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